The rate of photodetachment of 08-by sunlight has been determined. The 0•-ions were identified by their mobility as they drifted in a weak field in 1 torr of 03 buffer gas. This allowed the ions to lose any vibrational or electronic excitation through collisions with the buffer gas. Energy dependence of the cross section was estimated by the ,use of colored filters in the photon beam. The sunlight photodetachment rate measured was 0.2 _ 0.1 see -•. A great deal of work on photodetachment has been done by using crossed ion and photon beams where the ions are created in a lowpressure gas discharge and extracted into a vacuum. For molecular ions these ion sources provide little basis for believing that all the ions are in the ground state. In the present experiment the ions drift in a weak electric field through a relatively high-pressure oxygen buffer gas so that they can relax to essentially thermal distributions. Thus the sunlight rate for these 'cool' ions will be applicable also to the 'cool' ions of the mesosphere.
energy dependence to be determined. We will not repeat the experimental analysis here, except as it differs from WBB.
A great deal of work on photodetachment has been done by using crossed ion and photon beams where the ions are created in a lowpressure gas discharge and extracted into a vacuum. For molecular ions these ion sources provide little basis for believing that all the ions are in the ground state. In the present experiment the ions drift in a weak electric field through a relatively high-pressure oxygen buffer gas so that they can relax to essentially thermal distributions. Thus the sunlight rate for these 'cool' ions will be applicable also to the 'cool' ions of the mesosphere.
The energy dependence of the O-photodetachment cross section has been accurately measured in a beam [Smith, 1960] . Because O-has no bound excited states, the beam measurement is not subject to the uncertainty of excitation that accompanies the molecular ions. A determination of the absolute cross section requires a determination of the absolute photon flux. In the present experiment the photon flux (and the detection system sensitivity) is calibrated by comparison with the absolute O-cross section of Smith. If the 0•-were treated by the equipment exactly as O-is treated, and if the spectrum of the light source were sufficiently similar to that of the sun, it would be easy to determine the sunlight rate for 08-. Unfortunately, neither case is adequately applicable in our experiment, and further tests and analyses are required to make the necessary adjustments. The dominant uncertainty in the result is associated with uncertainties in these adiustments. To analyze the experiment and to make the necessary adjustments to the data, one must develop an expression for the photodetachment signal. In this expression the effects that depend on ion type, the effects of the photon spectrum, and the constants must be separated for analysis.
We consider that a given type of ion has been selected by the shutter system and the ions have The vacuum system used in the photodetachment measurement was thoroughly outgassed, and since there was no gas flow the liquid nitrogen trap was effective. Fehsenfeld has found that many of the possible impurities (including C0•_, NO, H•_0) that would react with 08-also react with 02. The reaction of 02 with any of the impurities expected leads to a change in mobility, by which the reaction is observed.
A search for a reaction of 02 to make a faster ion yielded a negative result. On the other hand reaction of 0-to form 08-could be quite clearly observed in just this manner. The conclusion is that the lifetime of 0F against such a reaction is greater than 100 msec. 03-reacts with impurities with similar rates. Since the times of interest in the photodetachment measurement are ~1 msec, we conclude that impurity concentrations were too small to create a significant amount of ionization.
RESULTS AND CONCLUSIONS
Data were gathered by measuring the photo- 
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